During development, neuronal circuitry and memory formation are associated with the synthesis and release of several biological mediators, including cytokines. Among the numerous cytokines, the role of tumor necrosis factor-a (TNF-a) in neurobehavioral development is largely unknown. Thus, the recently generated transgenic mice expressing murine TNF-a in the brain represent a valid animal model for investigating the role of TNF-a in neurobehavioral processes. Using these mice, we showed that an overexpression of murine TNF-a increases grooming in the novel object investigation test, decreases rearing as a reaction to novel olfactory cues, and produces a retardation of passive avoidance acquisition while enhancing the thermal response in the hot-plate test, a task regulated by both peripheral and central mechanisms. The possibility that these effects are associated with endogenous changes in concentration of the NGF, known to be modulated by TNF-a, is discussed. ᭧ 1996 Academic Press, Inc.
INTRODUCTION
Tumor necrosis factor-a (TNF-a) is a multifunctional cytokine produced mainly by activated macrophages and monocytes during immune processes and host defence mechanisms (Vilcek & Lee, 1991; Vassalli, 1992) . This cytokine is involved in a wide range of effects both in physiological and nonphysiological conditions (Rothe, Gehr, Loetscher, & Lesslauer, 1992; Probert, Keffer, Corbella, Cazlaris, Patsavoudi, Stephens, Kaslaris, Kioussis, & Kollias, 1993; Miles, Happerfield, Naylor, Bobrow, Rubens, & Balkwill, 1994) and has been shown to be implicated in the pathogenesis of autoimmune diseases (Keffer, Probert, Cazlaris, Georgopoulos, Kaslaris, Kioussis, & Kollias, 1991; Vassalli, 1992) . Recent studies indicated that TNF-a is synthesized in the central nervous system (CNS) (Breder, Tsujimoto, Terano, Scott, & Saper, 1993; Tchelingerian, Vignais, & Jacque, 1994) , involved both in endocrine regulation (Bernardini, Kamilaris, Calogero, Johnson, Gomez, Gold, & Chrousos, 1990 ) and in posttraumatic regeneration of brain neurons (Cheng, Christakos, & Mattson, 1994) . Other workers have demonstrated that TNF-a administration affected sickness behavior (Bluthé, Dantzer, & Kelley, 1991) and nociceptive sensitivity in rodents (Bianchi, Sacerdote, Ricciardi-Castagnoli, Mantegazza, & Panerai, 1992) . However, the effects of endogenous brain TNF-a in behavioral development are largely unknown.
TNF-a is a potent inductor of the synthesis and release of nerve growth factor (NGF) (Aloe, Probert, Kollias, Bracci-Laudiero, Spillantini, & Levi-Montalcini, 1993; Hattori, Tanaka, Murase, Ishida, Chatani, Tsujimoto, Hayashi, & Kohno, 1993; Hattori, Iwasaki, Murase, Tsujimoto, Sato, Hayashi, & Kohno, 1994) , a well-characterized protein of the family of neurotrophic factors which plays an important role on survival and differentiation of selected peripheral (Levi-Montal-
